unknown. Here, we investigated the alternative splice choice of NRXs at site 4, which regulates interaction of NRXs with NLs and other ligands. We found that depolarization of cultured neurons rapidly and reversibly altered alternative exon inclusion at site 4. This process required calcium influx via L-type voltage gated calcium cannels (L-VGCC) and calmodulin-dependent protein kinase (CaMK) activity. We identified a KH-domain RNA-binding protein that regulates exon skipping at site 4 downstream of CaMK. In splice reporter assays, this splicing factor was sufficient to drive exclusion of exon20. By contrast, knockout mice for the splicing factor exhibit loss of NRX variants lacking exon 20 at site 4, synaptic alterations and behavioral phenotypes. Thus, the calcium-dependent regulation through L-VGCC and CaMK for alternative splicing of NRXs may contribute to the specific formation of neural circuits via NRX-NL signaling during development and synaptic remodeling in response to neuronal activity in the mature nervous system. We developed a caged GABA (␥-aminobutyric acid), which, when combined with anappropriate caged glutamate, allows bimodal control of neuronal membrane potential withsubcellular resolution using optically independent two-photon uncaging of eachneurotransmitter. We used two-color, twophoton uncaging to fire and block actionpotentials from rat hippocampal CA1 neurons in brain slices with 720-nm and 830-nm light, respectively. Our method can be applied to the investigations of neural functions, such as dendritic integration, with fine temporal and spatial resolution. Neurons in brain systems communicate through synaptic connections and form a complex network. The turnover of synaptic vesicles in presynaptic terminals of neurons is critical for information processing within the brain. For aiming artificial control of the synaptic activity in a neuronal network, we applied optical tweezers to the intracellular manipulation of synaptic vesicles in neurons. Here, we have investigated the optical trapping dynamics of synaptic vesicles in hippocampal neurons by fluorescence analysis. When a trapping laser was focused on synapses of a neuronal cell labeled with a fluorescent endocytotic marker, fluorescence of the dyes in synaptic vesicles was observed at the laser spot due to two-photon absorption of trapping laser. The fluorescence intensity gradually increased with the laser irradiation time, suggesting that synaptic vesicles were trapped and assembled at the focus because of optical trapping force. Moreover, the vesicle dynamics in optical trapping was evaluated by fluorescence correlation spectroscopy (FCS). The decay time of fluorescence autocorrelation curves increased with the trapping laser power, indicating that the vesicle motion was constrained at the focus by an optical trapping potential. The present method can be applied to manipulate synaptic transmission of a particular neuron in a neuronal network. Recently identified prostaglandin ethanolamide (prostamide)/ prostaglandin (PG) F synthase catalyzes reductions from prostamide H2 to prostamide F2␣ and from PGH2 to PGF2␣, chiefly in the central nervous system. We examined the distribution of the enzyme in the developing and adult mouse central nervous system by immunohistochemistry and immuno-electron microscopy. At embryonic days 14, 16 and 18, prostamide/PGF synthase was expressed in neural stem cells and immature neurons. At early postnatal days, neuronal cell bodies in widespread brain areas expressed the enzyme. At age 14 days, the enzyme began to be expressed in the white matter bundles of the brain stem and cerebellum. Thereafter, enzyme expression increased as a function of age. In adults, the enzyme was constitutively expressed primarily in the white matter bundles, specifically the myelin sheaths but not axons, of the entire brain and spinal cord with minor expression in neuronal cell bodies. We confirmed the expression of the enzyme in primary cultured oligodendrocytes. In culture, the enzyme was expressed mainly in myelin basic protein-positive cellular processes and membranous sheets of oligodendrocytes at 6 days in vitro. In addition, the enzyme was induced in the cytoplasm of reactive astrocytes that responded to excitotoxic hippocampal injury. Therefore, the prostamide/PGF synthase changes its distribution pattern dynamically during pre-and post-natal brain development. The enzyme may exert its function in corticogenesis and myelin formation and may also contribute to reactive astrogliosis in injured brain tissue. Schwann cells are responsible for producing myelin in the peripheral nervous system. The myelin sheath is a highly specialized structure formed by extensive spiral wrapping and compaction of the Schwann cell plasma membrane around the associated axon. The production of myelin requires Schwann cells to synthesize large quantities of membrane lipids and structural myelin proteins. It has been demonstrated that the axon-Schwann cell contact is indispensable for the initiation of myelin synthesis. Despite extensive studies, the nature of the axonal signals that initiate the myelination process and regulate the rate and the extent of myelin formation, are still unknown. To study protein alteration in myelination in Schwann cells, we investigated expression of myelin proteins in Schwann cells cocultured with neuronal cells. We first examined that expression levles of myelin protein 0 (P0) and myelin basic protein (MBP), which are characteristic proteins of peripheral nervous system, were regulated by intracellular cAMP in Schwann cell line RT4-D6P2T. Because effects of axons on Schwann cell mRNA levels are shown to be mimicked by elevation of intracellular cAMP. When RT4-D6P2T cells were exposed to dibutyryl cAMP, MBP mRNA was increased and P0 mRNA was decreased in a concentration-dependent manner. These results were consistent with previous reports. We next analyzed expression of MBP and P0 mRNAs in RT4-D6P2T Schwann cells cocultured with NG108-15 neuronal
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